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NEW ENGLAND FLOODS OF 1955

PART II - FLCOD DISCHARGES

FOREWARD

This is Part II of a report in five parts ¢ New England Floods

f 1955.

The complete report presents the results of preliminary studies
and investigations of the floods which cccurred in New England as a
result of the tropical storms of August and October 1955, The scope
of data included in this report is limited to the material useful to
the Corps of Engineers in studies pertasining to flood control

investigaticns.,

The complete report comprises five parts:

Part I  ~ Storm Data.

Part II - Flood Discharges.

Part III1 - Flood Profiles.

Part IV - Flood Damagses.

Part V- Effect of Flood Control Projects.
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PART II - FLOOD DISCHARGES

GENERAL INTRODUCT ION

1. Scope and Purpose. - Part II describes the floods which

ocourred in 1955 in southern New England as a result of "Hurricane
Diane™ and the storm of 14-17 October; analyzes the development of
the August flood in the four major river basins; examines the effect
of dam and bridge failures on peak discharges; compares the August

1955 flood with previous floods of record and the standard project

flood; and describes the effect of recent floods on flood frequencies.

2. Acknowledgement is made to representatives of the United
States Geological Survey, state officials, industrial and power
companies and to members of many local communities for their coop=
eration in providing much of the flood data for this preliminary

analysis.

3, General Description of Floods. - The floods which occurred

on 18-20 August in southern New Englend as a result of rainfall ac-
companying "Hurricane Diane" dealt a staggering blow to Massachusetts,
Connecticut and Rhode Island. As the torrential rein fell on ground
which had been saturated only four days previously by the precipita-
tion from ™Hurricane Connie™-this storm had caused some minor flood~-
ing and had increased the base flow on many strsams-rivers rose rap=-
idly and overflowed their banks. Rapid runoff from the steep terrain

of the Berkshires of southwestern New England produced flood flows of
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great volume and velocity in western Massachusetts and Connectisut.
Many streams in central Massachusetts, eastern Connecticut and Rhode
Island experienced peak discharges far surpassing esny of previous

record as a result of intense concentrations of reinfsll.

L. Southerm New England was again harassed by floods as a re=
sult of the storm of 14~17 October which followed ciose on the heels
of "Hurricane Diane." These floods were, however, gensrally confined
to the southern portion of Connecticut and western Massachusetts,
whereas the August floods were distributed over larger areas of Massa-

chusetts, Connecticut and Rhode Island.
"HURRICANE DIANE"™ FLOODS

5. General, = The floods which followed "Hurricene Diane™ os~
curred on both coastal and inlend streams of southern New Englsnd
and caused widespread flooding in the four mejor river basins of the
region, namely, the Blackstone, Thames, Connecticut and Housatoniz.
In the Housatonic River Basin there was general flooding throughout
the main rivery, with phenomenally high flood flows, which far ex~-
ceeded all previous records, occurring on the tributaries, particu=-
larly on the Naugatuck, Shepaug and Pomperaug Rivers. Only the
lower part of the Connecticut River Basin was affected by the flood.
The Westfield and Farmington Rivers had new maximal pesk discharges,
and on the main river downstream of these tributaries at Hartford,

the third highest flood of reécord occurred. Some of the agricultural
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lands of the Connecticut River wvalley below Springfieid were inun-
dated but no flooding occurred north of the Massachusetts-Vermont-
New Hampshire border, which marked the 1imit of high rainfall in-
tensity. (See Part I, Plate No. 2) Floods in the Thames River Basin
were concentrated on the two principal tributaries-the Shetucket and
Quinebaug Rivers. Flood discharges on the upper Quineteug River, as
well as on its tributaries, exceeded all previous records. New maxi~
mal discharges also occurred in the hesdwaters of the Shetucket River.
However, there was no extensive flooding on the Shetucket River be-~
low Willimantic, which is downstream of the Mansfield Hollow Flood
Control Dam. In the Blackstone River Basin, floods of great magni-
tude, with peek discharges surpassing those of historical record,

occurred on the main river and on all its tributaries.

6. Flood Discharges. - Flood discharges were obtained from the

records of the U. S. Geologicel Survey stream gaging stations which
are located on the main rivers and their principal tributaries in
southern New England. The locations of these gaging stations, to-
gether with supplemental discharge measurements, in the southern

New England region affected by the flood are shown on Plate No. II-1.
A comparative summary of data collected by the United States Geologi-
cal Survey for the floods of 1955 and the maximum flood previously

known are shown on Table II-1.

7. Incompleteness of Data. - The flood was of such megnitude

that it created man: abnormal conditions. In some aress gaging



stations were destroyed by the resmpaging water:, and in others, the
recording instruments were interrupted or stcpped when they werse in-
undated by the high stages. At some gaging stations the hydraulic
controls were shifted or so affected by deposition of material that
it was impossible to obtain satisfactory stage-dissharge re.ation-

ships for the stations during the course of the flood.

8. Timing of Flood Peaks. = Data on timing of flood peaks,

which is essential for analyzing the development of floods, have been
obtained from various sources. The records of the U.S. Geological
Survey provided the principal source, but additional information

came from local observers, representatives of industry, and from
state, county and community offizials. Newspapers alsc provided in-
formation of flood crests in their descriptive accounts of the

disaster.
ANALYSIS OF “HURRICANE DIANE™ FLOODS

9. General., - All available date regarding the "Hurricane Diane™
floods were compiled for purposes of determining the development of
the flood and the effect of flood control projects in the four prin-
oipal river basins affected: namely, the Blackstone, Thames, Connecti-

cut and Housatonic, Examination of the compiled data revealed that

difficulties would be encountered in reprcducing fiood hydrographs at
many locetions where stream gage records were interrupted or destroyed

by flood waters. In the analysis of the flood ir each basin many of
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the hydraulic and hydrologic methods and procedures established
in the NENYIAC study were used, particularly in the development
of synthetic hydrographs for ungeged areass and in the determina-
tion of tributary contributions to downstream flocod pesks. In
the analysis of the floods, synthetic hydrogrsphs for ungaged
areas were developed from hydrographs of gaged areas with simi-
lar characteristics as to rainfall-runoff and area-discharge re-
lations. The Lag-Average routing method was used to perform

flood routings.

10. Blackstone River Basin. - The flood resulting from the

"Hurricene Diane" storm on the Blackstone River and its principal
tributaeries was approximately twice the megritude of any flood of
record. Several days prior to the occurrence of the flood. ™Hur-
ricane Connie™ deposited nearly five inches of raianfail on the
basin which saturated the ground and filled the many liskes snd
mill ponds. However, the runoff associated witn this storm failed

to cause any significant rise in the rivers.

11. During the afternoon of 17 August rainfall accompanying
"Hurricane Diesne" began and increesed in intensity to such a degree
that accumulations in excess of five inches were recorded by night=-
fall of the 18th. Heavy rainfall continued throughout the evening
of the 19th until the storm finally moved out to sea, leaving an
average of twelve inches over the basin with total accumulations

ranging from eight to fifteen inches.

I1-5
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12, On the 18th and 19th of August, the stresms in %he basin
began to rise; Kettle, Tatnuck and Mill Brocks in the headwaters
cresting around noon on the 19th. The Quinsigamond River, a natu-
rally sluggish stream, rose slowly and crested around 6:00 a.m. on
the 20th. Further downstream, flood crests occurred at midnight on
the 19th at Northbridge on the Blackstone, and at the mouths of the
Mumford, West, and Branch Rivers., At Woonsocket, the failure of
Harris Pond Dam on the Mill River caused the occurrence of an unnatu-
ral peak discharge on the Blackstone River some 1l hours earlier than

the arrival of the flood wave traveling down the main river.

13, The timing of the flood peaks on the Blackstone River is
a function of its hydraulic characteristics. The river is quite
flat throughout its entire length with extensive valley storage which
exerts a great modifying effect on flood flows. While the principal
tributaries are not flashy, their peak contributions, which occur on
the rising side of main river hydrograph, advance the timing of peek

on the Blackstone River,

1y, The location of the five U.S. Geological Survey stream-
gaging stations and points of supplemental discharge measurements
in the Blackstone River Basin are shown on Plate No. II-1. During
the flood several gages were interrupted, including the Northbridge
gage, when a debris-clogged highway bridge upstream failed and re-
leased a surge of impounded water, and the Woonsocket gage, when

Harris Pond Dam on Mill River gave way ard caused a similar surge.

I1-6



15. The development of the flood in the Blackstone River Basin
was analyzed by dividing the basin into tributary watersheds, which
could be represented by observed or synthetic hydrographs, and by
separating the main river into routing reaches. Gaged hydrographs
for Kettle Brook, Quinsigamond River, Branch River and the Black-
stone River at Northbridge and Woonsocket were obtained from the
U.S. Geological Survey. Synthetic hydrographs for the Mumford, West,
Mill and Peters Rivers and smaller ungaged streams were developed by
a comparison of the distribution of rainfall, runoff characteristics
and timing of peak discharges of these watersheds with similar water-
sheds for which observed hydrographs were availeble. The routing
reaches on the main river were selected at hydraulic control points
in order t. reproduce the observed hydrographs at Worcester, North-

bridge and Woonsocket.

16. The individual tributery hydrographs were combined in

their proper sequence and then routed downstream in accordance with
previously developed routing coefficients. A graphical representa-
tion of the routed component hydrographs which comprise the flood hy-
drograph et Woonsocket is shown on Plate No. 1I-2, The discharge con-
tributions of the various tributaries to the flood peak at Worcester,
Northbridge and Woonsocket are summarized in Table II-2. The peak
discharge profile and tributary contributions to the flood peak along

the Blackstone River are shown graphically on Plate No. II=-3.
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17. The Blackston¢ River Basin, which is smell in comparison
with other river basins in southern New England, received high amounts
of rainfall, (See Part I, Plate No. 3) resulting in a high volume of
runoff. The Kettle Brook gaging station at Worcester had 7.0 inches
of runoff, the Northbridge gaging station 5.5 inches, and the Woon-

socket gaging station 5.0 inches.

18. The prinecipal flood producing tributaries during the Aug-
ust flood were Kettle Brook, Tatnuck and Mill Brooks, Mumford River,
West River, and Mill and Peters Rivers, These tributaries, repre-
senting 48 per cent of the drainage area above Woonsocket, contri-
buted 59 per cent of the peek discharge at the Woonsocket gage. The
Quinsigamond and Branch Rivers have a considerable amount of natu-
ral storage, and although representing 30 per cent of the total drain-
age area above Woonsocket, they contributed only 15 per cent of the
peak discharge at Woonsocket. The time of travel of the peak dis-
charge on the main river wes approximately 2lj-hours between Worces-

ter and Woonsocket, a distance of 31 miles.

19. Themes River Basin., = The flood of August 1955 was the

flood of record in the watersheds of the upper Shetucket River and
the entire Quinebaug River. As shown in Table II-1 the peak dis-
charges on the Quinebaug River were two to three times the magnitude
of the previously recorded floods. The reason for such a large flood
may be explained in part by an inspection of the ischyetal mep.

(Part I, Plate No. L) The rainfall over the area above Putnam,
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Connecticut ranged from eight to 17 inches with an average rainfall

of about 12.5 inches for the entire drainage area of 311 square miles.

20. The failure of many dams and bridges that acted as tempo-
rary dams also contributed to the high discharges. These failures
created surges that may have synchronized with the natural flood
peaks, or perhaps set up & "chain reaction" where a series of fail-
ures may have been instrumental in meintsining the abnormally high
discharges. An extreme example of this condition was the failure of
Glenecho Dem on Cady Brook in Charlton City, Massschusetts., Failure
of the dem during the morning of 19 August produced a tremendous
surge that destroyed several other smaller dems in Chariton City and
continued unabated down Cady Brook to the Quinebaug River at Southe-
bridge, Massachusetts. The drainag: area of Glenecho Reservoir is
2.1 square miles. In Southbridge, where the drainage area of Cady
Brook is 12 square miles, the U.S. Geological Survey determined from
slope-area measurements that the peak discharge of this surge was

26,300 c.f.s,

2l. Based on the meager data available, the peak discharge on
the Quinebaug River below Cady Brook at Southbridge is estimated to
have been between 325,000 and h0,000 c.f.8. Failure of Glenecho Dam
on Cady Brook and of the Globe Dam in upper Southbridge introduces
& very complex hydrologic problem. So far, no satisfactory analysis
has been made to show the component flows in the development of the

flood in the Quinebaug River from Southbridge to Quinebaug below the
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Massachusetts=-Connecticut state line.

22. The maximum stage of 26.5 feet at Putnam, Connecticut oc-
curred at approximately 9:00 p-m. E.D.S.T. on the 19th with a dis-
charge of 48,000 c¢.f.s. This was more than twice the previous maxi-
mum of 20,900 c¢.f.s. recorded in September 1938, although the average
rainfall in September 1938 was 11,7 inches or 93 per cent of the to-
tal in August 1955, The differences in the pesk discharges with al-
most the same amount of rainfell cen be explained by comparing the
rainfall distribution and the asntecedent conditions. In September
19%8 the rainfall was distributed over a five day period (17-21) with
approximately 50 per cent of the total occurring on 21 September. In
August 1955 the entire storm was of approximately 36 hours duration
with more than 50 per cent of the rain occurring within the six hour
period from 2:00 a.m. to 8:00 a.m. or 19 August. This rainfall, coupled
with the satureted ground conditions due to "Hurricene Connie" rainfall,
resulted in an estimated flood runoff volume of G.6 inches compared to
5.4 inches for the September 1938 flood. The hydrograph analyses at
Putnam involved the use of data for the gaging station located on the
French River at Webster and the estimated hydrograph for the Quinebaug
River at Quinebaug. Synthetic hydrographs were developed for the un-
gaged areas. The estimated component hydrographs contributing to the

flood at Putrnam, Connecticut are shown on Plate No. II-2.

2%, The Quinebsug River between Putnam and Jewett City, Connecti-

cut contains extensive storage and is relatively flat. The average
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slope 1s six feet per mile compared to an average of 1% feet per mile
above Putnem, and an average of 2l feet per mile in the French River.
Because of the storage and flat slopes, plus smaller amounts of rain-
fall (average of six inches over 380 square miles of watershed below
Putnam), this area contributed only 13 per cent of the total recorded
flow of 40,700 c.f.s. at Jewett City, Connecticut. The area above
Putnam, Connecticut, representing L7 per cent of the drainage area,
contributed 87 per cent of the peak discherge at Jewett City. This
compares with 60 per cent during the previous meximum flood of 29,200
c.f.s. in March 1936 and 76 per cent of the peak discharge of 22,800
c.f.s. in September 1938. Contributions to the peak discharge at
various locations on the Quinebaug River for the flood of August 1955

are shown on Plate No. II-3, and summarized in Table II-3,

24. The Willimantic River is the only major tributary of the
upper Shetucket River that experienced a record bresking flood dur-
ing August 1955. This was due to the heavy rainfall combined with
dam and bridge failures. The peak discharge computed by the U.S.
Geological Survey for the South Coventry gege is 24,200 c.f.s., while
in September 1938 the maximum discharge was 15,500 c.f.s. In Sep-
tember 1938 the volume of runoff was 8.7 inches from an average
rainfall of 14 inches as compared to & runoff volume of 7.5 inches

from an average rainfall of 11 inches experienced in August 1955,

25. The total discharge on the Shetucket River near Willi-

mantic was 21,%C0 c.f.s. with most of the flow coming from '“e
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Willimentic River, since the flow on the Natchaug River was controlled
by the flood control dam at Mansfield Hollow. It is estimated that
the flood control dam reduced the discharge by approximately 16,000
c.f.s. which would have made the natural uncontrolled flow 37,300
c.f.s. at the geging stetion. This would still be less than the max-~
imum discharge of 52,000 c.f.s. recorded during the flood of

September 1938.

26. The experienced flow at Norwich, Connecticut wes estimeted
to be 56,000 c.f.s. Without the regulation at Mansfield Hollow Reser-
voir, it is estimated the flow would have been 65,500 c.f.s. This
compares with the 75,000 c.f.s. experienced in September 138 and
51,500 c.f.s. in March 1936, The contributions to the peak discharges
of the August 1955 flood for various locations on the Shetucket River

are shown on Plste No. II-3,

27. Connecticut River Basin., - Heavy rainfall accompanying

"Hurricane Connie™ soaked the lower Connecticu' River Basin and set
the stage for the rapid runoff which followed the intense rainfall
associated with "Hurricane Disne," Since antecedent conditions were
very dry, "Connie's™ rainfall, which ranged from four té nine inches
over the southern part of the Connecticut River Basin resulted in

only minor rises on the tributaries,

28. During "Hurricene Diane,"™ tributaries in the lower

Connecticut River Basin experienced two separate rises. The first
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" initial rainfall, occurred on

rise, which was caused by "Disne's,
18 August. The rainfall during the morning and afternoon of the

18th ranged from three to six inches and resulted in minor flooding.
The flow of the Westfield River at Westfield, Massachusetts increased
from 770 c.f.s. at 7:00 a.m. on 18 August to a pesk discharge of 19,300
c.f.s. at 8:00 p.m. on 18 August. The river receded to a flow of
16,400 c.f.s. at 1:00 a.m. on 15 August. On the evening of 18 August
intense rainfall spread into the lower Connecticut River between
Montague City, Massachusetts and Middletown, Connecticut, and con-
tinued until the early morning of the 19th. During this period,

12 inches of rain was recorded at Westfield, Massachusetts and lesser
amounts over the remaining area. The flow on the Westfield River at
Wostfield rose rapidly from 16,400 c.f.s. at 1:00 a.m. to & pesk dis-
charge of 70,200 c.f.s. at 7:00 a.m. Similar rapid rises were noted

on the Middle and West Branches of the Westfield River.

29. The southern portion of the Chicopee River watershed, in-
cluding the Quaboag River, suffered from flood flows 1.5 times the
previous maxima. The northern portion of the watershed received much
less rainfell and flood flows were approximately one half the maxi-
mum of record. The combined flows from the Quaboag and Were Rivers
produced a peak discharge of 40,500 c.f.s. at Indian Orchard com-

pared with a maximum recorded in September 1938 of 45,200 c.f.s.
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0. The entire Farmington River wetershed experienced dischargss
greater than any previously recorded. The streams rose rapidly on
the evening of the 18th and crested on the morning of the 19th. Al-
though the flood flows of the Farmingtion River were modified by the
vast emounts of valley storage in the lower portion of the water-
shed, the Farmington River was the largest contributor to the pesk

of the Connecticut River flow at Middletown. (See Table I1I-3)

31. The raging flood waters on the tributaries in southern
Massachusetts surged into the Connecticut River so quickly that the
peak discharge at Thompsonville, Connecticut occurred only 24-hours
after the beginning of intense rainfall., The peak flow of 174,000
cefes. at Thompsonville, generated entirely by the area below Mon-
tague City, was exceeded only by the November 1527, March 1936, and
September 1938 floods. The smaller tributary streems in Connecticut
were heavy contributors +~ *he flood peaks on the lower Connecticut
River. The Scantic and Park Rivers considerably exceeded past floods
of record. At Middletown, Connecticut the maximum discharge of
177,000 c.f.s. was exceeded only by the March 1936 and September 1938

floods.

32, The development of the flood on the lower portion of the
Connecticut River Basin below Montegue City was analyzed in detail
to determine contributions form the various watersheds. The observed
hydrographs were combined in their proper sequence and routed down-

stream using Lag-Average routing coefficients developed from previous
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studies. Synthetic hydrographs for the ungaged local areas were de-
termined by comparison of these ungaged areas with gaged areas for
which observed hydrographs were available. The individual hydrographs
were routed downstream to determine their contributions to the flood
peak at downstream locations. A grephical representation of the routed
component hydrographs which add up to the recorded flood hydrograph

at Middletown, Connecticut is shown on Plate No. II-2. The peak dis—
charge profile contributions of the various tributaries to flood peaks
along the Connecticut River are summarized in Table II-L and are

shown graphically on Plate No. I1I-3,

3% The three major flood producing tributaries during the
August flood were the Chicopee River, with a unit discharge of 59
c.f.5./8q. mi.; the Westfield River, with 141 ¢.f.s./sq. mi.; end
the Farmington River, with 118 c.f.s./%q. mi. These three tributaries,
representing but 16 per cent of the drainage area sbove the Middle-
town gage, contributed L9 per cent of the peak discharge at that lo-
cation. In contrast, the Connecticut River watershed above Montague
City, representing 72 per cent of the total drainage area, contrib-

uted only 15 per cent of the peak discharge at Middletown.

3l,, Housatonic River Basin., ~ The August 1955 flood was of

major proportions in most areas of the Housatonic River Basin. 1In
the upper portion of the basin, which experienced the lesser amounts
of rainfall, the headwater tributaries produced relatively high rates

of runoff. In the north centrel portion of the basin the flow on
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the Housatonic River at Falls Village nearly equalled the previous

meximum, which occurred in 1949.
the flood was 1.6 times the peak of the
previous meximum. At Stevenson, in the

the August flood was just slightly less

e mas 1

FRE 4
ulLuv O

partially completed Shepaug development

Power Company.

35.

Jjected to flood flows far exceeding the

Further downstreem at Gaylordsville,

September 1938 flood, the
lower portion of the basin,

‘hen the previous maximum dis-

L AP Ll
effect of ths

ifying

of the Connecticut Light and

The principel tributaries of the Housatonic River were sub-

previous maximal discharges.

The August flood on the Tenmile River was 1,6 times the peak discharge

of the September 19328 flood, while the Shepaug and Pomperaug Rivers

experienced flows between four and five

1928,

%6.

The Naugatuck River, which is

Housatonic River, suffered catastrophic effects of the flood.

times the previous maxima of

the largest tributery of the

The

unprecedented magnitude of the flood, which wrought such great destruc-

tion to the communities throughout this highly industrialized valley,

led to a detailed hydrasulic analysis of the development of the flood

on the Naugatuck River,

37.

The Naugatuck River watershed

rainfall accompanying "Hurricene Connie™

and rivers for the reainfall that ceame with "Hurricane Diane."

received a soaking from the
which primed the watershed

Be-

tween 11-1); August, "Connie" produced between eight and nine inches
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of rain ir the upper part of the Naugatuck River watershed, and
four and five inches near the mouth of the river. Because of dry
antecedent conditions the runoff was not commensurate with the

rainfell and only an insignificant rise was noted on the rivers,

38. Between three and four inches of rain fell over the up=-
per part of the Naugatuck River Besin during the morning and early
afternoon of 18 August. This produced immediate runoff and a rap-
id rise in river flows. The discharge at the Thomaston gage rose
from 100 c.f.s. at 6:00 a.m. to a peak of about 4,700 c.f.s. at
L,:00 p.m. The flow receded to 2,000 c.f.s. by 10:CO p.m. Similar
rapid rises were noted on the nearby Leadmine Brook where the dis-
cherge increased from 4O c.f.s. at 6:00 a.m. to 2,100 c.f.s. at
10:00 a.m. and then receded to 700 c¢.f.s. by 9:00 p.m. It is im-
portant to note that these flows were progressing down the Nauga-

tuck River during the night of 18 August.

9. Heavy rainfall developed again during the late evening
of the 18th and continued into the early morning of the 19th,.
Eight to nine inches of rain fell within this period, most éf it
occurring within the six-hour period from 9:00 p.m. to 3:00 a.m.
The rivers now rose with phenomenal rapidity and the maximum dis-
charges in the upper reaches of the Naugatuck River crested even
before the cessation of rasin. A%t Thomaston the river rose 19 feet
in seven hours-it rose four feet between 2:30 to 2:00 a.m.-and

crested at 5:30 a.m. on 19 August with e discharge of 41,600 o.f.c.
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Leadmine Brook peaked concurrently with a discharge of 10,400 c.f.s.
Downstream, the Naugatuck River, already flowing nearly full from
the rainfall occurring early on 18 August, now rose rapidly. At
Naugatuck, the river stage rose 19 feet in ten hours peaking at

10:30 a.m. with a discharge of 106,000 c.f.s.

LO. It is estimated that the flood crest occurred on 19 August

at different localities at the following hours:

Iime of
Location Peak Discharge
(E.S.T.)
Torrington 5:00 to 6:00 a.m.
Thomaston 5:30 a.m.
Waterbury 9:00 a.m.
Naugatuck 1030 a.m.
Ansonia 1:00 p.m.

The above table indicates that the flood crest traveled from Thomaston
to Ansonia, a distance of 28 miles, in approximately 7.5 hours, rep-
resenting an average velocity of about four miles per hour, or six
feet per second. It should be noted that this welocity refers to

the translation of the flood crest. Actual welocity of flow in the
river channel was much higher, probably reaching 12 to 15 feet per

second in meny sections.

L41. Because the initial rain saturated the ground and produced
e minor flood runoff on 18 August, the heavy rainfall occurring during
the night of 18 August and morning of 19 August produced very rapid
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runoff which apparently concentrated almost simul%anecusly through-

out the river valley. This rapid concentration explains in part the
tremendous psek discharges experienced on the Naugatuck River, which

wert ~-- four times the previout floods of records. The flood crest

ir Fhe upper part of the watershed in the vicinity of Torrington was ag-
gravated by the failure of several small upstream dams. However, the
magnitude of the flood was so great that the effect of the dam fail-
ures was quickly lost and it is considered that their influence on

the high downstream flood peaks was negligible.

L2, The high dischargss greatly excesded those normally to be
expected from the experienced rates of rainfall, At Thomaston, for
example, the peak flow was equivalent to a rate of rainfall of near-
ly one inch per hour, an inconceivably high rate for 72 square miles,

particularly in view of the fact that average rainfall rates over

the watershed probebly did not excsed two inches per hour. Downstream

at Naugatuck the maximum discharge was squivalent to an incredible
0.7 inches of rainfall per hour for a drainage area of 246 square

miles.

L3. It is believed that the high flood peaks must be explained
in part by the channel hydreulics on the Naugatuck River. The slope
of the river is steep and has a continuous drop averaging 14 feet
per mile from Torrington to the mouth of the river at Derby. Thers
is very little storage within this wvalley to modify flood peaks.

During the flood all the small tributaries of the Naugatuck River
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poured in their torrents of water almost simultaneously. This great
influx of water exceeded the natural channel capacity of the Nauga-
tuck River and resulted in considerable depth of water and over-bank
flooding to acccmmodate the flow. It is theorized that this depth
and over-bank flooding changed the usual hydraulic characteristics
produced during normel flow in the basin. Instesd of being influ-
enced by localized hydraulic gradients the flood waters were affected
by the overall slope of the Naugatuck River., The combined effezt of
this slope, plus the greater hydraulic radius due to the utilization
of the entire river valley, produced high velocities. Many observers
in describing the flood have noted its remarkably quick development

that eppeared compareble to a tidal wave.

L., It is elso thought that the debris dams, forming at many
bridges and temporarily checking the flow, aided in the quick build-
up in depth and volume of water. In many cases the tremendous press-
er of this build-up finally broke up the debris dam and destroyed
the bridge, releasing a surge to progress downstream. Because of
the lack of natural valley storage and the slope of the river, these
surges often continued unabated. It is very likely that these
surges caused failures of other downstream debris dams, and eventu-
ally developed into a chain reaction of failures thst tended to pyra-

mid the magnitude of each new surge.

LS. The record st the U.S. Geological Surve: gage in Thomaston

shows that the volume of runoff in the three day period from 18 to 20
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August inclusive was 19,200 day-second-feet, equivalent to a run-
off of 10.2 inches from the watershed of 72 square miles. The aver-
age rainfall producing this runoff is estimated to be approximetely
13 inches. Similar analysis of the record at the gage on Leadmine
Brook for the same three day period indicated a runoff of 5,020 day-
second-feet, or 7.8 inches from the watershed of 2l square miles.
Both station records are indicative of a very high volume of runoff
that occurred through this flood and demonstrate the effect of ante-

cedent conditions on the development of flood peaks.

L6. For hydraulic analysis the Naugatuck River was divided
into areal subdivisions and routing reaches. The areal subdivisions
included gaged areas and ungaged local areas. The limits of the
routing reaches were taken at hydraulic control points, namely the
U.S. Geological Surve: gage at Thomaston, the U.S. Geological Sur=-
vey r2 at Naugatuck, and the Kinneytown dam at Ansonia. Hydro-
graphs developed by the U.S. Geological Survey for the Naugatuck
River at Thomaston, Leadmine Brook at Thomaston, and Naugatuck River
at Naugatuck were utilized, insofar as possible. Synthetic hydro-
graphs were developed for the ungaged areas between Thomaston and
Naugatuck, and Naugatuck and Ansonia, based on studies of rainfall
distribution and runoff hydrographs from comparable gaged areas.

The ocomponent hydrographs from the tributaries and ungaged areas
were routed downstream to determine their contributions to the main
river peaks. Allowance was made for the distance of travel, the
storage in the reach, the amount of intervening inflow, and the
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relative timing of the peak flows.,

L7. The Progressive Lag-Average Method of flood routing,
adopted in previous studies,; was used to route the component hydro-
graphs of the Naugatuck River, However, routing coefficients de=-
termined in previous studies for floods of lesser magnitudes were
found to be inapplicable for the August 1955 flood. New routing
coefficients, which reflect the unusual hydraulic conditions of the
river during the August flood, were derived. Plate No. II-3 shows
the result of the hydraulic analysis of the flood on the Naugatuck
River. Discharge contributions to the flood peak at selected loca-
tions are summarized in Table II-5. Plate II-2 shows the estimated
components and the flood hydrograph at Naugatuck compared with the

flood hydrograph determination of the U.S. Geological Survey.
OCTCBER 1955 FLOODS

8. General. - The floods which occurred as a result of the
storm of 14-17 October were confined to southwestern Connecticut
and western Massachusetts with major flooding in the lower Housa-
tonic River Basin and in the coastal region of Connecticut. The
storm was accompanied by abnormally high tides which contributed
to the flooding of coastal streams in southern New England. New
maximal discharges were recorded near Lanesville on the Still
River, a tributary of the Housatonic River, at Stevenson on the

Housatonic River and on the Ssugatuck River, a coastal stream
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near Westport, Connecticut., Undoubtedly, record high flood discharges
occurred on many other streems, but no data on them is presently a-
vailable. The Norwalk River and other small coastal streams in this
part of Connecticut also experienced catastrophic floods that exceeded

ell historical floods within memory cf the residents,

L9. A summary of the October flood discharges is included in
Table II-1. A detailed analysis of the October flood was not
underteken at this time because of the limited amount of flow data
with reference to the coastal streams and because of the small aresl

distribution of flooding.
EFFECT OF BRIDGE AND DAM FAILURES

50. General. - The failure of bridges and dems was widespread
in southern New Englend during the "Hurricane Diane® Floods, occur-
ring on small streams and brooks, as well as on the major rivers.
Prior to the failure of many bridges, as in Putnam, Torrington and
Waterbury, floating debris collected at the piers, choked the open-
ings and formed artificial dams. As the dammed waters rose, proper-
ties adjoining and upstream of the bridges were flooded. When the
rupture finally occurred, the water was released in a surge which
caused an abnormal peak flow immediately downstream. In meny in-
stences this surge diminished as it traveled downstream as a result
of the natural valley storage, but in some steep rivers, which lacked

adequate valley storage, the surges probably continued unchecked for
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considerable distances. On the Naugatuck River it is believed that
the surge from one bridge failure may have caused the subsequent
failure of other bridges downstream. Such "chain reactions™ may
have caused pyramiding of the surges and produced the phenomenal
discharges that occurred in this watershed. Except where these
failures occurred within close proximity of a gaging station, it is
difficult to determine their hydraulic effect on flood hydrographs.
In most instances accurete data concerning the time of failure, the
volume of water released and the type of failure, i.e., complete
rupture, partial breach, or wash-out around abutments, were not

ascertainable,

51, Failure of Harris Pond Dam. - The Harris Pond Dem, also

known as Horseshoe Dam, located in Woonsocket, Rhode Island, on
Mill River, a short distance upstream of the confluence of Mill
River with the Blackstone River, was breached at approximately

10:00 p.m. E.D.S T, on 11 August. The released waters surged
through the Social District of Woonsocket and into the Blackstone
River, The U.S.G.S. gage at Woonsocket is located on the Blackstone
River just downstreem of the Mill River. Unfortunately, the gage
failed a few hours before the Harris Pond Dam was breached but from
local observations and knowledge of upstream discharges, the U.S.G.S.
reconstructed the hydrograph shown on Plate No. II-4. From flood
marks on the Blackstone River it was estimated that as a result of

the dam failure there was an abnormal peak discharge of 22,900 cubic
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feet per second occurring about 14 hours earlier than the natural

peak flow of 29,600 cubic feet per second.

52. 1In general, except for the spectacular dem failures, such
as those of Harris Pond Dam and Glemecho Dam on Cady Brook near
Charlton City, Massachusetts, the majority of the dam failures pro-
duced only minor downstream effects. The volume of natural runoff
during the flood was so tremendous that the additional releases from
the numerous small ponds or lakes, or from run-of-river projects,
were quickly lost in the general flooding., Except for the Harris
Pond Dem failure, insufficient information is available for satisfac-

tory evaluations of the effects of dem fajlures.
EFFECT OF RECENT FLOODS ON FLOOD FREQUENCIES

53. General. - The Beard method of computing peek discharge-
frequencies is based on the normal distribution of the logarithms
of the annual maximum discharges., This procedure, described in a
paper entitled, "Statistical Methods in Hydrology" by Leo R. Beard,
and distributed with Civil Works Engineer Bulletin No. 52-2,, was a-
dopted by this office and used in the recent NENYIAC studies. The
deteiled methods of enalysis, as applied to New England, are described
in F.C.S. Memorandum No. 52-General-3, subject: "Flood Frequency

Studies in New England," dated 6 August 1952.

54. Revision of Previous Frequency Statistics. - The peak

discharges of the August 1955 flood werse applied to the previously

11-25



computed frequency curves at numerous locations, This comparison
indicated occurrence intervals which, in some cases, were far in
excess of 10,000 years for stations with records of 20 years or
ionger. These findings necessitated recomputation of the frequen-
cy statistics based on station records through 1955, for areas
affected by the August flood. The revised statistics, which fe-
flect the flows experienced during the last five years, were high-
er than the previously computed statistics, particularly with re-
spect to the standard deviations. The effect of these revisions
was to move the upper portion of the frequency curve to the right,
making the occurrence of a flood of a given magnitude more frequent.
The extent of the chamge resulting from the revised frequsency sta-
tistics with the previously adopted 0.3%0 skew is illustrated by

curves 1 and 2 on Plate No. II-5.

55 The floods of recent years, particularly those in 1954
and 1955 affecting southern New England, give a strong indication
of a higher skew. A new skew, based on the composite records of
more than 25 stations with 23 to L5 years of record, was computed
and correlated with the long record at Hartford., This computation

resulted in a positiwvw skew of 1.0,

56. The effect of this higher coefficient of positive skew is
témove the upper portion of the Trequency eurve- se-dhe. T izht, moak-
ing the occurrence of a flood of a given magnitude more frequent.

The extent of the change resulting from this greater skew is
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illustrated by curves 2 and 3 on Plate No. II-5, As a result
of this frequency analysis, the computed skew coefficient of 1.0
was tentatively adopted for the tributary streams of southern
New England. Further consideration will be given to revising the

skew in other regions of New England.
COMPARISON WITH OTHER FLOQODS

57. General. - Several floods of major proportions have been
experienced in the river basins of southern New England since the
region was first settled by man. Some of the more recent floods
with discharge records are those of November 1927, March 19326,
September 1938, December 1948, and September 1954. The August 1955
flood was of such outstanding magnitude that it far surpassed these
previous floods. A comparison of the peak discharge of the August
flood and floods of record at selected locations in the four prin-
cipal river basins of southern New England is shown graphically on

Plate NO. II"6.

58. Comparison with Standard Project Flood. - The August 1955

flood approached the megnitude of the Standard Project Flood-a com-
puted flood used to determine the degree of protection afforded by
flood control measures. (See Plate No. II-6) A comparison of the
storms producing these floods indicates higher total rainfall ac-
cumulations associated with the "Diane" storm, but greater rain-
fall intensities occurring in the Standerd Project Storm. (The
Standard Project Storm is outlined in Civil Works Engineer Bulletin
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No. 52-8.) The high rate of runoff associated with the recent

storms illustrates the importance of wet antecedent ground conditions
in producing floods of great magnitude, In view of the magnitude

and hydrologic characteristics of the August flood, reviews of

Standard Project Flood determinations in New England are essential.
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TABIR TI-}

SUMMARY OF FLOOD DISCHARGES IN SOUTHERY NBW RNGLAND

(Compiled by UsSe Geologioal Survey)

DRATNAGE
¥o. STREAM AND LOCATION AREL PEEVIOUS MAXDMM FLOG AUGUST 1965 PLOOD OCTBER 1955 FLOCD
- ‘5. !s-! Dute Gage Helght Discharge CeF.5. per ge Ne. . B+ per &0 ¥e8e por
foet Oefsss 8gs Mie =z feot aefese 8ge ¥ie = foot gefese 8qe Mi.
2q Mo 8g. Mo 290 M.
MERRIMACK RIVER BASIN
1e Assabet River at né Septe 13, 1954 6s7 1,870 16.1 20 8496 L,270 3648 17 5439 1,280 11.0
Maynard, Masse
2% Comoord Piver below Los July 29, 1938 . 8.11 3,790 t 12,1 =3 8.97 4,540 £ W6 19 or 20 7427 2,340 5.8
River Meadow Brook, at
Lowell, Masse
CHATIES RIVER BASTN
3e Charles River at Charles 18} July 27, 1938 9.00 3,110 16.9 23 %A 3,220 17.5 20 LeT7 1,150 6.2
River Village, Mass. arch 1936 - 3,170 17.2
Ls Mother Brook at Dedham, -- July 26,29,1938 91.84 909 -~ =N 92450 960 - 2 8549 372 -~
Maos o
Se Charles River at Walthsm, 251 Mare 15, 1936 L.T9 2,540 1041 19 5435 2,90 949 18 3066 1,100 Ly
Mass.
NEPONSET RIVER BASIN
6& Neponset River at Norwood, 35.2 MWy 9,195, 10.90 430 12.2 19 g L5 1,450 L1e2 17 10.€2 33 1046
Mass. July 2, 1938 g 11.05
TAUNTON RIVER BASIN
7¢ fTaunton River at 260 Dese 8, 1945 11.57 3,190 1203 22 13.02 4,280 1645 18 7.70 1,930 74y
State Famm, Mass. May 18, 195, 1167 3,190 1243
8+ Wading River at 19.2 My 9,10, 1954  L.89 188 9.79 20 622 517 2649  18--19  L.89 7 91
West Mansfield, Mass.
9¢ Wading River near Lad, Mar.12,13,1936  10.01 1,030 243 20 10498 1,170 27.6 17 8.57 57" 10.8
Norton, Mass.
PROVIIENCE RIVER BASIN
10¢ Kettls Brook st 313 var. 18, 1936 g 8458 2,520 B0.5 19 g 12.78 a 3,970 127. 16 545 825 264
Worcester, Mass.
1le Quinsigamond River at 2545 Septe 12, 1954 3450 395 1545 20 5015 8L0 3249
Nort: Grafton, Mass.
12¢ Blacksteme River at 1% Tare 19, 1936 13.70 7,510 5Le0 19 - 16,500 122 1% 9.48 2,830 203
Northbridge, Masss Seote 12, 1954  11.36 4,510 32y
13 Mumford River at 2748 yar. 22, 948 5.0 420 1501 19 g 12.0 a 2,10 7740 - - - -
Bast Douglss, Mass.
1,  Blackstons “iver at 29 Maroh 1936 - 11,800 456 19 - d 18,800 7246 - - - -
Blackstone, Mass.
15¢ Branch River at 93e3  seots 12, 1954  9.12 2,000 31.1 19 10452 4,240 LSy 16 8433 2,550 274
Forestdals, R. I. March 193¢ - 5,800 622
1€e Blackstone River at L16 Quly 24, 1938 Ue43 15,100 3f3 19 21.¢ i 32,900 - 17 10.12 8,710 21.0
Woonsooket, Re Is
TEAMES RIVER BASIN
17 Crystal lake 8rook near 5.63 - - - - 19 - » 78l 134 - - - -
West Jtafford, Conne
18  Willimentic River near 53.5 - -~ -— -— 19 - « 14,500 n -~ - - -—
Stafford Sorings, Conn.
19  Roaring Brook near 1840 - - -— _— 19 - ° 2,920 162 - - -— -
West Wilmington, Connae
20% Willimentic Kiver near 121 Septs 21, 1938  18.08 15,500 128 19 g 18.£6 b 2,,200 200 1% 9429 2,9%0 2.7
South Coventry, Conn.
21s Hov "iver near Columbia, T6e2 Septe 21, 1938 g 16.25 6,450 Blieb 19 g 15.10 4,620 60+6 16 g W.20 4,820 6343
2onze
22s Safford Trook near Le0f Sept.l1, 195L  5.89 56 139 19 6468 oe 1,000 25 16 Less 242 59.2
WooAziock Valley, Comns
23+ Mount Hope River near 290 sente 11, 1954 9420 1,500 5145 19 10.41 b 5,590 192 16 6463 912 31
Werrenville, Conne
2+ Natchaug River at 169 jepte 21, 1 16. 2,000 1 X 68 h 1,470 - 1 84 0 -
Rty tie, Benne 3 938 g 39 32, 89 9 5 W47 9 57 h 3,23
25¢ Shetuclst River near Lot Septs 21, 1 ) 2,200 130 1 . Y - o -
Willimantia, Conne Pt 21, 1938 ¢ 27 5 3 9 17.36  » 21,300 16 1161 h 9,580
26¢ Little River near 2948 Sept. 12, 1954 5432 935 314 19 6448 1,400 L7.0 16 6.0 1,220 1.0
tanover, Conne
27 Waleas Brook near Mmles, 3.71 - - -— -— 19 - . 1,080 291. -— - - -—
Masse B
28 Hemilton Reservoir Outlet 2.2 - - - - - - - - -
near Holland, Mass. 19 b 6,540 20
29 Quinebaug Piver at 67e5  Septs 1 - ,000 10; - - - - -
Fiskiale, Maas. ® 9% 7 3 19 015,00 228
30+ Quinebaug River at 938  lar. 22, 1 £ 1,500 164 9 .
Tortaiile. vaee: re 2 1% _?5 e'iw 99_2 19 16411 o 17,500 187 17 6.81 1,510 1641
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TABIE II-1

SUMMARY OF FLOOD DISCHARGES IN SOUTHERN NEW ENGLAND

(Compiled by Ue3s Geologlael Survey)
DRATNAGE

Noo STHEAM AND LOCATION Py 1Y PREVIOUS MAXIMUM FLOOD AUGUST 1955 FL.OOD OCTOBER 1955 FLOOD
(8g L) 1) g Belght charge C.¥.5 pet E‘Tu‘;‘ﬁlﬁw—n??iﬁr%. TS per Wy Tage ﬂazﬁrnggm
THAMES RIVER BASIN-Continued feet (oefes.) Sg. M, (feet) {c.f.8.) Sge Mi. (feet)  (oefes.) Sg. Mi.
31 Upper 8idley Pond Outlet 2.23 - - - - 19 - de 1,240 556 - - - -
at Chatdtes Zity, Mese,
32 Cady 3rook at 12.0 -~ - - - 19 - ai 26,300 - - - - -
8outhbridge, Mass.
33  Cohasse Brook at 287 - - - - 19 - 4 1,280 s - -~ -— -—
Southbridge, Mase.
3, Lebanen Brook at 10,0 - - - - 19 - d 1,140 1Y - - - -
Southbridge, Mass.
35  Alder Meadow Brook near 218 - - - -~ 19 - « 1,530 702 - - — -
Spenoer, Mass.
36  Prenmsh River at 2 Mar. 18, 1936 -- 2,030 a.2 19 - ad 8,540 350, - - - -
Worth Oxford, Maas.
37 8outh Fork Little River 7497 — - - - 19 . de 2,060 258 - - -- -
at outlet of Granite
Reservoir at S. Charlton,
Mrss.
38¢ Little River at 27.7 Sept. 12, 195 Te33 1,220 Le0 19 15.53 d 8,340 301 17 5400 Ls 15.1
Buffunville, Mass.
39¢ Prench River at 8543 Sept. 12, 1954 11.4, 2,320 27.2 19 26405 4 14,400 19 17 - 1,300 15.3
Webster, Masee ar. 19, 1936 - 14,700 55.1
LOs Quinchaug Riversat 157 Septs 21, 1938 16421 14,100 89.0 19 g 18.96 & 49,300 31 17 6468 2,830 18.0
Quinebaug, Conn.
L1e Quinebaug River at 331 Septe 21, 1938 1945 20,900 6341 19 g 2645 a 48,000 s 17 g 10.34 5,150 155
» Conne
L2» Pive Nile River at 58.2 July 2, 1938 Be52 2,480 L2 20 576 1,120 19.2 17 5427 1,020 1745
Killingley, Comn.
L3 Quinebaug River at 465 War. 19, 19% -- 2,800 Lg.0 19 -« 13,90 ol - - - .
Dyer Dam site near
Danielson, Comn.
Lis Moosup River at 8345 wmre 12, 193 8435 4,260 51.0 20 5.7 1,520 18.2 16 7400 2,930 35.1
Moesup, Comm.
45+ Quinebaug River at 711 Mar. 19, 19% 2.0 29,200 41.1 20 £ 29.0 440,700 57.2 17 1545 12,700 17.8
Jewett City, Comn.
LSe Mntic River at 8846 Sept. 21, 1938 g 1456 13,500 152 19 753 1,950 22.0 16 11.58 6,760 7643
Yantio, Conne
CONNBCTICUT RIVER BASIN
L7 Cconneotiout River at 7,86 Mar. 19, 19% lg.2 236,000 30.0 piN 19.75 42,800 5l 15 2.8 65,100 8.3
Montague City, Conne
L4Be M1l River at 5248 Wrs 31, 1951  9.38 3,840 7207 19 11.78 4 6,300 119 15 9481 5,010 a8
Northampton, Mass.
L9 Manhan River at outlet of Lad - - - - 19 - 1,080 25 - - - P
White Reservoir near
Weathampton, Messe«
50 Mamham River at 15.1 - - - - 19 -- al 9,350 619 - - - .
Russellville, Mass.
51 Bachelor Brook near 31.1 -- - - - 19 -~ b1 5,320 17 - - - -
South Hadley, Mass.
52  8tony Brook at South 19.2 - - - - 19 - d 1,920 100 - - - -
Eadley, Mass.
53¢ Ware River near Barre, = - 55.0 Mare 23, 1948 5493 1,50 -2 20 5453 1,120 204 16 681 1,890 3Lk
Mass.
oo B .
3% Ware Riwer at Twmile 191 - - - - 19 - be 9,5%0 W9
Bridge noar Ware, Msss.
§5¢ Ware River at Gibdba 199 Sept. 21, 1938 18,2 ‘ ®,70 peiny 15 12.83 a 12,200 6143 17 5437 2,360 11.3
Crossing, Mass.
56¢ Swift River at 188 Mare 19, 193% 15.0 7,590 Loy 19 5458 3 955 - - - - -
West Wars, Mass.
57 PMivemile River »t cutlet 13.2 - -— - -~ 19 ——- 41,730 131 - - - —
of Brooks renl mekf
Jorth Brookfleld, 'ass.
58  lamberton Brook near L7 -~ - - - 19 - a L,10 926 - - - -
West Brookfield, Mass.
59 Quaboag River at Warrem, 3 - - - - 19 - bl 4,750 35.3 - - - -
Mass.
0'Neil Brook at West 2404 - - - - 19 - a 1,670 819 - - - -
Warren, Mass.
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TABLE TI-1

SUMVARY OF FLOOD DISCRARGES IN SCUTHERN NEW ENGIAND

(Compiled by UsSe Geologioal Survey)
DRAIRAGE
Yo STIEAY AMD LOCATION 3 /Y PREVICIS MAXTMY FLOOD AUGUST 1955 FLOCD

(8q. M1.) Date Tage Teight Dischar TF.S. per Day lage Te Scharze F.5. per
{foot) (cefese} Sqe ¥i. (l‘nti ga.r...[ 3qe ki,

COMECTICUT RIVER BASTH

Continued

61s Quaboag River at 151 Seot. 21, 1938 11.8 8,470 5601 19 1L.7%9  a 12,800 8).8 19 Le97 1,260 843
Wost Rrimfield, Mass.

62 Blodgett ¥ill Brook 7438 -~ - - - 19 - a 5,860 o -- - - -
near West Brimfield, Maszs.

43 Foskett Mill Stream near 645 - - - - 19 - di 3,900 586 - - - -
Fentonvills, Masse .

€, Chicopee ’rock at Lalg - -- - - 19 - 1,700 363 - - - -
Soutt. Monson , Yases

s “reok near 7.9 Sept. 1938 - 1,230 155 19 - d 5,600 705 - - -— -

it Yerson, Mases .

4  Brosd Brook near 7407 - - -~ - 19 - o 44, 740 670 - - - -
Belchertown, Masse

&7  Twelvemile Srook near 3486 - . - - 19 - ai 8,600 - - - - -
Yorth Wilbraham, Masss

68s Chicopee ®iver at 688 Sept. 21, 1938 - 15,200 65.7 19 22, ™ 40,500 80.7 18 9.27 5,800 sA
Indiar Orchard, Yase

0 M1l River at 33.0 - - - - 19 12.02 1,960 57+8 - - - -
Springfield, Masse

70¢ Westfield River at 1542 Sept. 21, 1938 gk 29.58 37,900 34 28 6467 h L,680 - - - - -
Knightville, Masse

7l Middle Branch Westfield 52460 Mare 12, 1936  13.87 - - 19 11.33 & 16,500 3 15 6490 6,L40 122
Fiver at Goss Heizhts, Sents 21, 1038 1046) 19,900 37
Masse

72 MWalker Brook st Chester, 17.7 - - - - 19 - . 5,220 295 - - - -
Vass.

73¢ West Branch Westficld 937 Septs 21, 1938 15.5 21,800 233 19 15.27 a 26,100 27 15 10447 12,400 -
River at Huntington,
Mass.

74  Stage Brook near 5e21 - - - - 19 - « 4,910 9l2 - - - -
Russell, Masse

75 Blaok Brook nser 297 - - - -— 19 - a 1,760 593 - - - -
Russzell, ¥ass.

76  Potash Brook at 1.532 - - - - 19 a 1,210 791 - - - -
Blanford=Fuasell
town line, Mass.

77 Westfield Fiver at 351 - - - - 19 - dh 61,500 - - - -— -
Woronoco, Masse

78  Cobble Mountain 0.8 - - - - 19 - o LS &9 - - - -
Reservoir tributary
near Cranville, Ma.

79 Cooks Brook at 0.32 - - - - 19 - ce 218 481 - - - —
Wost Parish, lMass.

80  Dickinson Brook near bels2 - - - - 19 - a 5,750 896 -— - - -
Sranville, Mess.

81 Westfield Little Rtiver at 777 - - . - 19 - 43 21,700 279 - - - -
Stevens Puper Cos Dam
at Wostfield, Masse

52 - Powder i1l Brook 2.50 - - -— - 19 - oe 5,70 2,300 - - - -
near Westfield, limsa.

83  Great Brook at 193 - - - - 19 - oe3 3,610 Y < - - - -
Southwiok, Mass.

B4s Westfisld River near 497 Septe« 21,22,1938 2944 5,500 112 19 *.2 dn 70,300 - 16 21.78 h 31,000 -
near Westfield, Masa. .

85« Connecticut River at 9,661 Mar. 20, 1936 16.6 282,000 29.2 15 1093  h 174,000 -— 1% 6.50 h 92,200 -
Thompsonville, Conne =~

86 Clay Brook near 0469 - - - - 19 - o 531 770 -— — - -
Suffield, Conns

87 Stony Brook near
Suffield, Comne 364 - - - - 19 - a 17,300 pre) - -— - -

88  Boantio Piver at %40 - - - . 19 o b 15,400 2 - _ _
Scdsl0, Comp. ’ 2 33 - -

89+  Soantio River at 8ol ute 21, 1538 16,08 74360 Tl 19 g 19.9 « 13,300 135 17 Tolls 879 849
Broad Brock, Conne

90 Fall River at Otis 172 - - - - 19 - 1,320 7647 - - - -

Reservoir Outlet near
Cold Spring, Mass.
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TABIE II-1

SAARY OF FLOOD DISCHARGES IN SOUTHEPY NEW EFGLAND

(Compiled by UeSe Geologioal Survey)

DRATHAGE
Fo. STHRAM AND LOCATION ARE PIBVIOUS MAXDMK FLOOD AUGUST 1955 FLOOD OCTCBER 1955 F1OMD
{sq. M1.) Bate Tare Feipht Discharge T.F.N. per E’l Tace elght Dlacharze  C.reS. per iy 7o Ve Tre ¢,
foet) (oot 5q+ Mi. (foet) (oo ) Sq. Mi. (rast)
CONRECTICUT RIVER BASIN
Cont inued
91  Silver Brook at West 6.52 - - - - 19 - s L,370 67.0 - - - -
New Boiton , Mass.
92 Clam River at West 2943 -— -— - - 19 -— a 12,100 113 - _— -— _—
Bow Beavom , Mass.
93¢ West Branch Farmingtom 9240 Septe 21, 1938 12.94 118,500 1 A7 19 Ut w 34,300 373 16 9435 7,010 -3
River near few Bostan,
Yass.
9l West Bramoh Farmington 130 - - - - 19 - « 58,000 L6 ¢ 1340 11,000 86
River near Rivertem,
Comne
Mad River noar Winsted, 197 - - - - 19 - a 10,200 518 -- - - -
Conne
96  Colebrock Brook near 2484 - - - - 19 -~ a 1,640 585 - - - -
Winsted, Conn.
97 Highland lake outflow 7430 - - - - 19 - ad 4,050 555 - - - -
at Winsted, Conne
98  Bandy Brook near 31.1 - - - - 19 - % 10,100 325 - - - -
Robertavills, Conn.
99e  Still River av ®m - . rvtrt.. 8l Dece 31, 1948  10.12 9,550 113 15 g 1648 & 14,000 52 14 10,02 9,270 110
Rebertaville, Conne
100¢ West Branch Farmington 215 Sept. 21, 1938 17495 37,100 172 19 g 20.3 101,000 1468 16 - 20,000 9246
Piver at Riverton,
Conne
101  Morgan Brook near 6439 - - — - 19 - ¢ 2,510 393 - - — -
Winated, Conne
102 FRubbard River near 1949 . - - - 19 - ° 10,500 528 - - - -
West Hartland, Comn.
103 Valley Brook near 7020 - - - -— 19 - s 8,260 1,150 - - - -
Viest Hartland, Comns
104 Beaver Brook near 5431 - - - - 19 - s 3,350 431 - - - -
Barkhamsted, Conne.
105 Farmington River near 360 Sept. 21, 1938 - 51,000 150 19 — & 140,000 380 - - - -
Collinsville, Couns
106e Burlington Brook near Laz Sept. 21, 1938 Te2ds 676 14, 19 G222 4 1,720 Lo 14 62l L7 115
Burlington, Comne
107» Pequabuck River at L5e2 Dece 31, 1948 6470 3,260 T2 19 g 13.22 a 11,700 9 16 g 7457 3,970 87.9
Porrestville, Somne Sept e 1938 g 743 3,800 8l
108  East Brauch Salmon Brook 132 - - - - 19 -— e 14,300 1,080 - - - -
at North Granby, Comne
109 West Branch Salmon Brook 11.7 -~ - - - 19 - a 10,500 897 - - - -
at West Granby, Comn.
110 Salmon Brook near 6046 Dec. 31, 10L8 13.55 3,440 5640 19 g 23458 40,000 550 15 1243 10,800 178
Granby, Conns
11ls Farmington River at 584 Sest. 22, 1938 - 29,000 51.2 12 g 23.5 a4 49,200 1s 14 17435 34,700 59l
Rainbow, Conne Jane 1, 1949 13.83
112¢ South Branch Park River L0e5 Sest. 21, 1938 13.6 3,400 8847 19 £ 19465 7,000 172 14 £ 154 3,160 775
at Hartford, Conne
113 North Branch Park River 18.6 - - - - 19 - . 7,980 426 - - - -
near Hartford, Conrts
114¢ North Branch Park River 25.3 Jane 25, 1930 11 3,000 112 19 g 18.3 10,000 395 14 124 3,430 s
Hartford, Conn.
115¢ Park River at 7440 Jan. 25, 1938 9.16 5,650 76y 19 £ 16436 & 16,200 219 16 £ 1046 &,/0 Q0.4
Fartford, Comne
116+ Hoolmnum River nsar 5 Sept. 21, 1938 7 13.78 5,140 6943 19 10446 2,740 3648 16 7496 1,520 2044
East fartford, Comn.
117+ Salmon River near 105 Septe 21, 1938 10496 12,1,00 118 1g 6402 4,870 Lbd 16 8.21 9,150 86.3
Rast Hampton, Coan.
118¢ East Branch Bight mile 2.0 Sept. 21, 1938 7.00 2,950 3L 19 3.0 467 21.2 15 5490 2,130 97.0
River near North Lyme,
Conne
119* West Branch Eightmile 1846 Sept. 21, 1938 - 1,810 9743 13 5480 50 1,043 15 7472 2,350 26
River at North Plain,
Com.
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TABEE II-1

SUMMARY OF FLOOD DISCUATSES TN SOUTHECN MEW EXGLAND

(Cormiled by U.3. Geological Survey)

DEATNATE
No. STFSAN AMD LOGCATICN AEA PEVIONS MAXDIH FLCOD AUSUST 1955 FLOOD OCTOBER 1955 FLOOD
- (Sq- Vi) te "ae Heizht Disoharge C.l+J+ per Day lare Hei:ht Dlscharpe C.FS.per Day  age Heltht Discharge C.F.S. per
- (feat (sef084) 5qe Mis (fost. (oefe3e Sq Mi. (reot) (cetese) Sq. ¥i.
COMECTICUT RIVER BASTN
Continued
119A* Connecticut River at 10,870 ware 21, 1936 2543 247,000 206 20 20.44  h 177,000 - 17 13.80 kK 114,000 -
¥iddletown, Conne
VEN/NKETE SUCK RIVER BASTN
120s  Menunketesuck River 11.5 Seots 11, 1954 Re51 1,500 138 19 243 195 1£.8 15 5433 700 61.1
rear Clinton, Conn.
QUINMMIPIAC RIVER BASIY
121s Quinnipisc Piver at 100 Sept. 21, 1938 9455 5,230 L840 20 9401 3,790 3L.5 17 8419 3,000 27.5
¥allingford, Conn.
EOUSATONIC RIVER BASTN
122+ Fousatonic Piver near 260 Jans 1, 1949 12.08 12,200 1345 10 Q45 4,050 2144 17 8.3 4,320 154,
Great Barrinston, Mass.
123+ Blackberry Piver at L8.2 Nove 26, 1950 9437 2,550 5249 19 13.01 & 1,200 295 16 0.2 2,330 58.7
Canaan, Conne Dens 31, 1908 12.0 - -
12lis Housatonio River at 632 Jans 1, 199 g 2.9 23,700 3740 19 s 23 bd 22,700 3549 -- - - -
Palls Village, Conne
125 Salmon Creek near 3061 - - .- - 1 - b 6,300 200 - - - -
Lime Rock, Conne
125 Birdseys GBrook near 3.38 - - - - 16 - a 1,300 335 - - - -
Cornwall, Conne
127 Furnace 3rook at 13.5 - - - - 19 - o 15,060 301 - - - -
Cornwall Pridre, Conne
1284 Termile Piver near 204 Sects 22, 1938 12.77 12,500 6143 19 g Uied 17,400 8543 15 10495 8,960 W9
Gaylordsville, Comne
129¢ Housatonle River at 994 Jane 1, 19L5 1485 32,300 3245 19 18.58 51,300 5241 15 1245 21,400 21.7
Gaylordsville, Conn. Sevte 22, 1938 g WS 37,000 3742
130  Wes* Asvetuck River near 16.% - - . - 19 - s 1,830 110 - - - -
Merryall, Conne
131 still Fiver at Danbury, 3843 - - - - 12 - s 2,770 72.3 - - - -
Conn.
132¢ Still River near 6845 Sent. 22, 1938 10.88 Li,lo Ay 19 11.20 3,000 5449 16 g il 7,980 116
Laneaville, Conne
133  Bantam River st 2046 - - - - 19 - a 10,100 490 - - - -
Litohfield, Conns
134s Shepeug Piver near 133 Sente 21, 1933 5 1243 10,500 7049 19 g 17.2 & 57,300 378 15 11.51 7,760 5843
Roxbury, Comne
135  Sorain Brook near [ - - - ~— 19 - e 2,980 13 - - - -
Hotehkissville, Conne
13  Nonewauz “iver near 254 - - - -— 10 - ce 12,300 Lgo - - - -
Woodbury, Conn.
137+ Pamperaug kiver 7543 Seste 21, 1038 150 7,420 0945 19 218w 29,400 300 16 g 1575 8,860 18
at Soutzbury, Corne
138 Transylvania 2445 - - - -~ 19 .- a R3Q 3L2 - -— -— -
near Southbu
139¢ Housatonic River at 1,545 Mare 12, 1936 g 23.5 &,500 L5.0 15 22..2 69,300 Lo 14 2l.50 75,800 490
Stevenson, Conne
LiC  Weat Branch Naugatuck 2.2 - - - - 10 -~ 411,70 Lo2 - - - -
River near West
Torrington, Comme
141  East Branch Naugatuck 10.2 - - - - 10 -— a 4,210 500 - - - —
Piver near Torrington,
Conne
1h2¢ Yauratusk River near 715 Doce 31, 1648 12.03 10,200 U2 19 s 240 & 41,600 579 15 10430 8,100 12
Thanaston, Conn.
13+ Leadmine Brook 2.0 Sente 17, 193 5 11.2 3,070 128 19 g 13.1 b 10,400 L33 16 9450 3,080 128
near Thamaeton, Conne
1k Branch Brook near 21.0 - - - - 19 -~ 0 10,300 150 . - - -

Thamaston, Comne
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RIE II-1

SM/ARY OF FLOOD DISCHAPRCES TN SOUTHE RN NEW ENGIAXD

(Comniled by U.S, Seological Survey)

DATAZE
Noe STREAM AND LOCATION AA PREVIOUS MAXIMTH FLOOD ATUUST 1556 T1AOD OCTOSE = 1057 FLOCD
- ~ Sqv ¥ie) Teight ~Dlacharge L .F.5. per Dav az6 78 TUDINGmarges TITIST RS TRY "6 "6 IRt Dischar-e Tsr+Se per
gx‘uets (M.,.g 5q¢ Mie (feer] (c.2.8.) Sqe Mie (fret) (c4fess) Sqe M.
HOUSATONIC RIVER BASIN
Continued
15  Naugatusk River near 138 - - - - 19 - 75,000 550 - - - -
near Waterbury, Conne
UpH  Hanocok Brook near 12,0 - - - -— © - e [,270 376 - - - -
Waterbury, Conns
147  $teel Erook at 12.¢ - - - - 19 - ¢ 5,270 LEY - - - -
Onkvillo, Conne
WS Mad Piver at 1840 - -— - - 19 - 4 2,070 115 - - -- -
Waterbury, Conne
1L9  Hop Brook near 1545 - - - - 1" - o 2,450 %1 - - - -
Neugatuok, Conne
150+ Maugatuok River 25 Deo. 31, 1948 1240 28,500 116 1< B 2«7 & 106,000 L3 14 £ 1347 30,400 19,
near Naugatuok, Conne
151¢ shepaug River at Woodvills, 38.C Septs 21, 1938 - 4,000 158 10 13,000 363 1 . 3,000 103
Conne
SATFATUCK RIVEER BASTN
152¢ Saugatuck River near 778 Mar. 12, 1936 11.30 5,310 (3 12 8.0 2,530 3246 16 2 15493 1,800 101

Westport, Conne

NOTES)
- UsS» Geolosical gaging statione
(2} Slope-ares messurement.
(b) Contracted opening measurementse
(o) Camputation of flow through culverts
(d)} Ceomputation of flow over dams
(e) Comoutation of flow over embenkments
(f) Baszed on net drainaze area.
(g) From flood markss
(h) Affeoted By flcod control reserveir upstresm.
(1) Affected by failure of dams or dams upstream.
(3) Affected by storaje in upstream reservoirs.

(k) Site and datum previously used.
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TABLE II-2

TRIBUTARY CONTRIBUTIONS TO AUGUST 1955 FLOOD PEAKS

BLACKSTONE RIVER BASIN

DISCHARGE IN CUBIC FEET PZR SECOND

Dreinage [ Tributary Vorcester Nortnbridgs ~ Woonsocket )
Area Peak U.S.G.S. Gage  U.S.G.S. Gage  U.S.G.S. Gage
Contributing Area (Sq. “i.) Discharge %] Sq. Mi. 179 sq. Mi. L16 sq. wvi.

Kettle Brook at Worcester Gage 31 3,57C %Z,970C 3,170 1,850
Tatauck and Mill Brooks st Mouths 30 4,000 -- 3,220 1,520
Looal Arsa-Worcester to Quinsigamond River L3 7,500 - 7,500 L,L4é0
Quinsigamond River at Mouth 35 1,200 -- 1,11¢C 660
Local Area-Northbridge to Mumford River g9 300 - -- G00
Mumford River at Mouth 58 7,000 - - 5,700
West River at Mouth 35 6,000 - - 4,360
Local Area-¥est River to Branch River 18 1,300 - - 1,300
Branch River at Mouth 96 L, 300 - - 3,330
Local Area-Branch River to Woonsocket /N 1,500 - - 1,480
Mill and Peters Rivers et Mouth L7 4,900 - - 3,600

3,970 15,000 29,600




€-I1 o1quy

Contributing Arsa

Quinebauvg River at WVestville

Local Arez-Yestville tc Quinetsug

Locel Area-Tuinebaus to Trench River

Frenck River at 'outt

Local Area-Trench Bive: o rulnanm

Local Aree-rutrnam tc Mouth oI uinedtzug Ziver
Yillimentic Elver ac.ve Soutk Ccvertry

Hop River at Mcouth

Local Arez-Hc. River to Willimzntic
Hatc‘saug.aiver at Mouthk

Local Area-Willimeatic to Taftville

(
TATLE I1-3
TRIBUTARY COLTRIRUTICNS TG AUSUST 165 FLCCL FEAYS
THAYES RIVER BASIY
DISCHARGZ IN CTBIC FEIT PER S2COWD
Drairage | Tributery Tutnes Jevett City © Willimentic Eorwich |
Area Fealk U.S.5.S. Gage TU.Z.5.8. Gage U.S.G.5. Gage
(5e. i) Discharge 321 Sa. Mi. 711 Sg. Yi. Lol Sa. ¥i. 1252 Sa. Mi.

ok 17,500 17,07N 7,120 —_ 6,800
63 - 16,270 11,270 — 10, 300
14 3,000 2,5 1,770 -_— 1,600
112 13,600 13,007 3,570 — <.100
-6 7,000 £, 520 4,520 - 4,300
-13 =,c00 - 0,720 T - 6,00
121 24,200 - - 1=,5¢C 11,000
81 6,000 - — L,l.oc 2,500
29 2,200 - - 1,032 800
170 1,000* — - 500 2co*
107 4,000 — - — 1,500

Lg,con 49,700 21, 300 56,000*

Modified by Mansfield Kollow Reservoir
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TAIBUTAEY CC

Contriduting Area

Connecticut River a*ove mouth of Jeerfield River
Deerfield River at Mouth

Local Area-¥ontague ity to Holyoke

Local Area-Holyoke to Thompsonville

Chicopee River at Indian Orchar¢ gt ge

Westfieléd River gt vlestfield gege

Local Area-Thompsonville to liiddletown

Farmington River at Rainbow gage

{\
TABLE 11l
TRIRUTIONS TC AUG ST 1S5 FICCD PRAKS
CCHIECTICTT RIVER BaSID
DISCEARGE I CUEIC FZZT PR SECOID
Drairace : Tridutery Yorzazus lity  zolycke Dam Thomzsonville Middletown
ATea Fealr T. .3.5. Ga:ze . U.S.G.S, Gage U.S.3.S. Gage
(So. 'i.) Diserrrce 7,355 Sg. ui 8,2 Sa. 1i. 2,6<1 So. Mi. 1C,E7C Sa. Mi.
7,201 2%, 300 27,300 1¢,370 15,566 12,300
gEL 11,770 15, 750 12,300 16,270 8,300
k1s LS, 500 — Lz, 320 38,200 23,800
192 3+, 500 — - 33,000 14,500
6es 40, 500 - -— 36,CC0 21,%00
Lo 70, 300 - - 38,200 22,000
€25 35,000 - - - ek, 700
58k 60,200 - - — Lk, 000
41,100 79,000 7,900 177,000
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TABLE II-5

TRIBUTARY CONTRIBUTIONS TO AUGUST 1955 FLOOD PEAKS

Contributing Area

East Br. Naugatuck River at Mouth
West Br. Naugatuck River at Mouth
Local Area above Thomaston Gage
Leadmine Brook at Thomaston Gage
Local Area-Thomaston to Naugatuck

Local Area-Naugatuck to Ansonia

NAUGATUCK RIVER BASIN

Drainage
Area

(Sq.Mi.)

10
2,
38
2,

150

DISCHARGE IN CUBIC FEET PER SECOND

Tributary Thomaston Naugatuck Derby
Peak U.S.G.S, Gege U,S5.G.S. Gage

Discharge 72 Sq. Mi. 26 Sq. Mi., 312 Sq. Mi.
6,200 6,200 4,530 1,300
12,100 12,100 10, 300 9,900
23,300 23,300 19,130 18,600
10,400 - 10,010 9,500
66,000 - 62,030 58,700
20,000 - - 11,000
41,600 106,000 112,000
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